Trapping of 4-hydroxynonenal by glutathione efficiently prevents formation of DNA adducts in human cells.
4-hydroxynonenal (HNE), one of the main breakdown products of lipid peroxides, has been shown to react with DNA yielding a 1,N2-propano adduct to 2'-deoxyguanosine. However, HNE may also react with a wide range of biomolecules before reaching the nucleus. Glutathione (GSH), the most abundant cellular thiol-containing peptide, is likely to be a major cytosolic target for HNE because of its high reactivity and its implication in the detoxification of this aldehyde. In order to estimate the proportion of HNE actually reaching DNA in human THP1 monocytes, we designed an experimental protocol aimed at quantifying DNA adducts and HNE-GSH in the same sample of cells exposed to extracellularly added HNE. Reverse-phase HPLC associated with tandem mass spectrometry detection was used as the analytical tool. It was first observed that, once produced, the HNE-GSH conjugate was very efficiently excreted from the cells into the culture medium. More strikingly, we determined that the amount of HNE-GSH conjugate produced was 4 orders of magnitude higher than that of DNA adduct. These results emphasize the major role played by glutathione in the protection of DNA against electrophilic species.